Effects of ozone and neutrophils on function and morphology of the isolated rat lung.
Since whole-animal studies suggest that neutrophils play a role in ozone-induced impairment of pulmonary function and increases in airway reactivity, this study was designed to study more precisely the interaction of neutrophils and ozone using the isolated perfused rat lung. Sprague-Dawley rat lungs (n = 60) were ventilated for 3 h with 95% air and 5% CO2 alone or mixed with 1 ppm ozone and perfused with buffer alone or with neutrophils (8 x 10(7)). RL, Cdyn, Ppa, airway reactivity to methacholine, lung/body weight, bronchoalveolar lavage fluid (BALF) protein concentration, and airway lesions were analyzed using a two-way GLM or Kruskal-Wallis test (p < or = 0.05 significant). Both ozone and neutrophils increased RL and decreased Cdyn. Ozone but not neutrophils increased airway reactivity to methacholine. Neutrophils but not ozone increased lung weight/body weight and BALF protein concentration. Ozone damaged airway epithelium. In distal bronchioles, neutrophils enhanced this damage. We conclude that (1) ozone impaired pulmonary function, increased airway reactivity, and damaged airway epithelium without causing measurable microvascular leak; (2) neutrophils impaired pulmonary function, probably a result of microvascular leak, but did not change airway reactivity or damage airway epithelium; and (3) neutrophils had no effect on ozone-induced airway reactivity but had an additive effect on ozone-induced pulmonary function impairment and a synergistic effect on ozone-induced airway epithelial injury.